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POTENTIATION OF NMDA ANTAGONISTS 

The present invention is directed to a method for 
potentiating the therapeutic effects of a group of 

• ^ nnr^hhf^r ^^nfrt of the 

excitatory ammo aciu dn Ldy^nx ^ ..^ . ...... --^ 

invention is directed to new pharmaceutical compositions 

useful for the treatment of conditions associated with 

excessive excitatory amino acid activity. 

in accordance with the present invention, it has been 
discovered that probenecid will pc.entiate the a vity of 
the folic- -ng excitatory amino acid antagonists: 
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a, in the compounds o£ ror.ule la, x represented oy a 
inear C, . alkylene, or S: m .s an integer from 1-4, Z 

e e ed b/a. aUyl, p.en,l , substituted phenyl or 

In al.ylohenvl substituent .n which the phenyl r.n, .ay be 
ootionally substituted. R is represented by hydrogen, 

! ; „ r alkyl Ci-, alkoxy, CF3, OCF3, OH, NO2 , or CN , 

halogen, C1-4 aiKyi, ^ ^ -or-. 

and R. are each independently represented by -O.-. , 0R3, 

-«R.R. -OCH3OH3, or -0-,CH„„-Nnen,, ^h "^ich n is an rnteger 
fro. 1-4; R3 .s represented by C.-, alkyl, phenyl, 
=„K=t,tuted Phenyl or an alkylphenyl subst.tuent rn «h.cn^_ 
"t;;"e"phenyl ring .ay be optionally substituted; R, anc «s 
each inner ndently represented by hydrogen or a Ci-, alkyl, 
15 R^and R/are each independently represented by hydrogen or a 
C Talk 1. or Re and R, together wrth the adjacent nitrogen 
atom for. a piperidino, .orpholino, or pyrrolidiho group 
with the proviso that if X is a Ci-, alkylene, then . .s 0, 

20 b) in the co.pounds of For.ula lb, R, Z, and R. are as 
above, B IS represented by hydrogen, 

C,-C, alkyl, optionally substrtuted alkylphenyl, or 
.CH,-COR,; V IS SO, 0= CO; and A rs represented oy phenyl , 

substituted phenyx, or C(0)D .-^ wni.. 
25 above; 

TTn-T^^'a ^c, E IS represented by 
c) in the corr.uounas ro.rr.^^c 

1.,..^, -c^-.- A IS reoresented by a 

nydroaen, Ci_4 alKy±, c. ^ , - ^ _ . 

, r ^ ^ ^.;re--v^'ene bridamg group; ana ni is 
methylene or ^ ^ . ^i..t^ v ^ ^ 

n t^Itt^^ rvcloalkylf 
represented by hyarogen, C,-, a.k,., c,c y 

30 ^ ^v,^n,-^ or substituted pnen\ _ , 

trialkylaminc, a.icylpnen>- . , r3..en^., 



wo 93/12780 



PCT/LS92/10354 



10 



-4- 

£5 is represented by hydrogen, linear C1-C4 alkyl, or 
alkylphenyl; or a pharmaceut ically acceptable salt of any of 
the compounds of Formulae la-d. 

It has been discovered that probenecid will potentiate 
the therapeutic activity of the excitatory amino acid 
antagonists described by Formulae la-Id above (hereinafter 
the compounds). Thus the compounds will exhibit their 
therar^eutic affects at lower doses and for longer periods in 
patients who are concurrently receiving probenecid. The 
mechanism by which probenecid potentiates their effects is 
not fully understood, however it is believed that probenecid 
decreases the rate at which the compounds are removed from 
the central nervous system as well as decreasing their rate 
of excretion by the kidneys. Probenecid increases the 
effective concentration of these compounds in both the CNS 
and in the systemic circulation. 

As used in this application: 

20 a) the terms "lower alkyl group and C1-C4 alkyl" refer to a 
branched or straight chained alkyl group containing from 
1-4 carbon atoms, such as methyl, ethyl, n-propyl, 
isopropyl, n-butyl, isobutyl, etc; 



15 



25 



30 



b) the terms "lower alkoxy group and C1-C4 alkoxy" refer to 
a straight or branched alkoxy group containing from 1-4 
carbon atoms, such as methoxy, ethoxy, n-propoxy, 
isopropoxy, n-butoxy, isobutoxy, etc.; 

c) the term "cycloalkyl" refers to a cyclohexyl or a 
cyclopenty 1 group ; 



d) the term "substituted phenyl ring" refers to a phenyl 
(CeHs) which is substituted with up to 3 subs t i t uent s , 
each substituent is independently selected from the 
35 group consisting of halogens, C1-C4 alkyl, C1-C4 alkoxy. 
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CF3 0CF3, OH, and CN . These subsc.tuen.s may be the 
sam'e or dxfferent and may be located at any of the 
ortho, meta, or para positions; 
e) the term "alky Iphenyl subst x tuent " refers to the 
following structure - ( CH. ).-CeH3 , - wh.ch . - - 
integer from 1-3. This phenyl ring may be substituted 
in the manner descrxbed immediately above; 

term "pharmaceucxcally acceptable additxon salt" 
h) cn_ f ^<.v^-ra^^v acceptable acic 

^g^e^s to either a pnarmaceut.ca.^i accep 

additxon salt or a pharmaceutxcally acceptable basxc 

addi^'-^n salt; 

i, the tern, •■halogen" refers to a Eluorihe, bro.ihe or 

15 chlorine atom; 

Alk 



10 



3, the term tr xalkylaminc refers to - (CH.).-.-Alk. 

whxch n is represented by an = nteger from 2-4 
2° Alk and Alk, are each xndependently represented oy - 

C1-C4 alKyl; and 
^.^ ,p.e rer:^. " cyclohexylmethy 1 " refers to -CH^-CeHis- 

■'r•^Harm3rputicallY acceptable basxc 
The expressxon pharmaceucxuci^^^ 

~a^-" inrended to apply to any non-toxxc 
aacxtiun .a..^ - - - , - ^ ^ th^ corr.DOund 

c inoraanic oasic accition 

orga...c c. . ^ ^^^^ - ntermediates . 

reoresented by Formulae ^a c o. ^- . 

^- ..-^ir- ^CT suitable salts induce c.^a 
Illustrative Dase= u.^ic. 
,0 .erel or al.ai r ne-ear th metal nyoro.ideB such as sod.„x, 
- ^otassru., calcr..,, .a.hesiu.,, or oarra. Hyc r ox r .e= , ^ ^ 
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and picoline. Either the mono- or di-basic salts can be 
formed with those compounds. 

The expression "pharmaceut ically acceptable acid addi- 
tion salts" is intended to apply to any non-toxic organic or 
inorganic acid addition salt of the base compounds 
represented by Formulae la-d or any of its intermediates. 
Illustrative inorganic acids which form suirable salts 
include hydrochloric, hyd-^biomic, sulphuric, and pnospnoric 

acid and acid metal salts such as sodium mcnohydrogen 
10 ^ -, ^ ^ 

orthophosphate , and potassium hydrogen sulj.ate. 

Illustrative organic acids which form suitable salts mcluce 

the mono-, di-, and tricarboxylic acids. Illustrative of 

such acids are for example, acetic, glycolic, lactic, 

pyruvic, malonic, succinic, glutaric, fumaric, malic, 

^ tartaric, citric, ascorbic, maleic, hydr oxymaleic , benzoic, 

hydroxy-benzoic, phenylacetic , cinnamic, salicyclic, 2- 

phenoxy-benzoic, p-toluenesulf onic acid, and sulfonic acids 

such as methane sulfonic acid and 2-hydroxyethane sulfonic 

acid. Such salts can exist in either a hydrated or 

substantially anhydrous form. 



20 



The indole rings depicted in Formulae la and lb are 
always substituted at positions 2 and 3, and may be 
optionally substituted at position 1. They may be further 
25 subscicuted as is indicated by the possible definitions for 
R. R may represent up to 3 additional substituents and these 
additional substicuents may be located at any of positions 
4, 5, 6, or 7. These substituents can be the same or 
different. In the compounds of Formulae la and lb, Ri and R2 
may be represented by the same substituents or differing 
substituents . 

The compounds of Formula Ic exist as optical isomers. 
Any reference in this application to one of the compounds 
35 reoresented by Formula Ic is meant to encompass either a 
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soecific optical isomer or a mixt'cre of optical isomers 
(unless It IS expressly excluded). The specific oprical 
isomers can be separated and recovered by techniques known 
in the art such as chromatography on chiral stationary 
5 phases or resolution via chiral salt formation and 
subseauent separation by selective crystallization. 
Alternatively utilization of a specific optical isomer as 
the starting material will produce tne corresponding isome: 
as the final product. 



10 



15 



AS IS indicated by the substituent m the compounas 
of formula Id, the piperidme ring may be further 

at. oositions 4, 5, or 6. E. may optionally 
represent uo to 2 non-nydrogen substituents . Only one non- 
hydrogen substituent should be located at any one position 
on tne piperidine ring. If two non-hydrogen substituents 
are present, they may be the same or different. When E. is 
a non-hydrogen substituent, then this substituent may be 
either syn or anti relative to the phosphono substituent. 

20 All of the compounds of Formula Id contain at least two 

i-hnc; w^i^ e^'^-t as diaster iosmers . 
(2) asymetric centers and tnus e 

Any reference to these compounds as well as their 

intermediates should be construed as encom.passing ^^^^^^^^^ 

mixture, a soecific optical isomer cr a pair of e nt_ome.= 

25 The specific ootical isomers can be synthesized as shown 

herein or can oe recovered by techniaues known in the art 



such a 
resolutio 



... cr-^-^onarv phases, o; 

ch r oma t og r aor.y on i^nx^cu. ^ -d i 



via chiral salt formation and subseque: 



- - ■ ^ ^ ^ ^. '^z^^ ^ i ^ e X c r. 3 n G e 

separation dv selective c r y s t^ - _ - . . ^ - — 

30 chromatograpny m.ay oe utilized to separate only the 

diaster eome r s . 



10 



wo 93/12780 ^ ^ PCr/lJS92/10354 

-8- 

compounds will exist in a state of tautomeric equilibrium in 
which the carbonyl function will participate m a keto-enol 
equilibrium reaction . 

The compounds of Formula la in which X is represented by 
S is known in the art. The synthesis of these compounds, 
their use as excitatory amino acid anragonists, and methods 
for preparing pharmaceutical compositions from them are 
described in Ux'ited Scact^s Pacenc no, 5.u5i. 442 whicn is 
hereby incorporated by reference. The preferred compounds 
of the 442' patent are those in which R is represented by a 
4,6-dihalo substituent, y is S. m is 1, and Z is li , The 
most preferred compound is 3- [ ( carboxymethyl ) thio ] -2- 
carboxy-4 , 6 -dichloro indole . 

Those compounds of Formula la in which X is a C1-4 
alkylene, and neither Ri nor R2 contain a heterocyclic ring 
are also known in the art. The use of the compounds as 
excitatory amino acid antagonists, and methods for preparing 
pharmaceutical compositions from them are described in 
United States Patent No. 4,960,786 which is hereby 
incoruorated by reference. The preferred compounds of the 
'786 patent are those in which R is represented by a 4,6- 
dihalo substituent, Z is H and X is ethylene. The most 
preferred compound is 3- ( carboxye thyl ) -2-car boxy-4 , 6- 
dichloroindoie . 



Those comoounds of Formrula la in which X is a C1-4 
alkylene^ and one of Ri or R2 contain a heterocyclic ring are 
the subject of United States Patent Application No. 742,146 
filed August 1, 1991, having an effective filing date of 
July 16, 1990, now allowed, which is nereby incorporated by 
reference. This application discloses methods for 
synthesizing these compounds, their use as excitatory amino 
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acid antagonists, and methods for preparing pharmaceutical 
formulations from them. Preferred compounds are those in 
which R is represented by a 4,6-dihalo substituent. 

The compounds of Formula lb are the subject of United 
States Patent Application No. 07/608,457, filed November 2, 
1990, which is hereby incorporated by reference. This 
application describes methods for their synthesis, their use 
as' excitatory amino acid antagonists and pharmaceutical 
formulations containing them. Preferred compounds are those 
in which R is a 4,6-dihalo suDstituent, B -3 alkyl, Z is 

hydrogen and A is phenyl. ^ne m^^- 

r ^oh^n^nv! ^mPthvlamino |-2-carboxy-4 ,6-dichloroindQle. 

LVf**' J — / 

The compounds of Formula Ic are known in the art and are 
15 described in European Patent Application No. 0 418 863 as 
well as its US counterpart. Patent Application No. 553,431 
filed July 20, 1990, now allowed, which is hereby 
incorporated by reference. These applications describe 
methods for their synthesis, their use as excitatory amino 
20 acid antagonists and pharmaceutical formulations containing 
them. Preferred compcunds include those in which A is 
methylene and E and E. are hydrogen. The most preferr-d 
compound is R-4-Oxo-5-phosphononorvaline . 

25 The compounds of Formula Id are the subject of United 

States Patent Application No. 525, 290 filed May 17, 1990 



wh i c h is h e r e D y i n c r o r a t: e a d 
discloses r.etnods for tneir syn' 



reterence 



This aoD^icari' 



^:e5is, tneir use as 



excicarcry airmo acid antagonists and pharniaceu t ica. 
30 formulations containing therr.. Preferred comoounas ^^^^^^^^ 
those in wnich me stereochemistry is 2R,3S and m wnicn 
:s hydroq^n cr 4-al<yl. Preferred ccrrpounds induce 3- 
,-^-i:--n^"^i"'^-o*^ricine"2-csror>:y.:c aci'^ ^-nc j.- 
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Probenecid is also known in the art. It is available 
commercially from Merck Sharp and Dohme under the tradename 
Benemid'"^ as well as being available from numerous other 
sources. Probenecid is a uricosuric agent and is utilized 
5 in the treatment of gout. Probenecid is a renal tubular 
transport blocking agent and has been utilized to increase 
plasma levels of penicillin. The pharmacology of probenicid 
is described in detail in the 45th Edition of the Physicians 
Desk Reference on page 1379. 

As noted above ^ the compounds of Formulae xa-id are 
excitatory amino acid antagonist?;. They antagonize the 
effects which excitatory am.ino acids have upon the NMDA 
receptor comiplex. The compounds of Formula la and lb 
preferentially bind to the strychnine-insensitive glycine 
binding site located on the NMDA receptor complex. The 
compounds of formula Ic and Id preferentially bind to the 
glutamate binding site located on the NMDA receptor complex. 
The compounds of formulae la-Id (hereinafter the compounds) 
are useful in the treatment of a number of disease states. 



20 



30 



Ischemia, hypoglycemia, and trauma have been shown to 
raise extracellular concentrations of glutamate and 
aspartate to potentially neurotoxic levels. These 
antagonists will be neuroprotective in these and potentially 
other syndromes characterized by elevated glutam.ate and or 
aspartate concentrations. Thus the compounds are useful for 
Dreventing or minimizing tne damage which nervous tissues 
contained within the CNS suffer upon exposure to either 
ischemic, hypoxic, traumatic or hypoglycemic conditions. 
Representative examples of such ischem.ic, hypoxic, or 
hypoglycemic conditions include strokes or cerebrovascular 
accidents, carbon monoxide poisoning, hype r i nsu 1 memia , 
cardiac arrest, drownings, suffocation, reduction of 
neuronal damage following trauma to the brain or spinal 
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cord, and neonatal anoxic trauma. Tne compounds should be 
administered to rhe patient within 24 nours of the onset of 
the hypoxic, ischemic, or hypoglycemic condition m oraer 
for the compounds to effectively minimize the CNS dam.age 
5 which the patient will experience. 

The comoounds exhibit ant i-convulsant properties and are 
useful in the treatment of epilepsy. They are useful in the 
treatment of grand m.al seizures, petit mal seizures, 
psychomotor seizures, and autonomic seizures. The compounds 
are also useful in the treatment of neurodegenerative 
diseases such as Huntington's disease, Alzheimer ' s disease , 
senile dementia,- nlntaric acidaemia type I, mulr i-inf arct 
lemlntil^ and neuronal dam.age associated with uncontrolled 
seizures. The administration of these compounds to a 
patient experiencing uch a condition will serve to either 
prevent the patient from experiencing further 
neurodegeneration or it will decrease the rate at which the 
neurodegeneration occurs. As is apparent to those skilled 
in the art, the compounds will not correct any CNS damage 
that has already occurred as the result of either disease or 
a lack of oxynen or sugar. As u£.d in tnis application, the 
term "treat" refers to the ability of the compounds to 
prevent furtner damage or delay the rate at which any 
further damage occurs. The compounds may also be utilized 
as anxiolytic agents and as analgesics. The therapeutic 
activity of these comp-unds is aescrioed m more detail m 
tne united States patents and patent applications wnicn were 
mcorpcrated reference above. 

The conpouncs rray be administer^-n ccncurrent-y witr 
■A ^^^or- ^^p-^. - ^r\' 'r:e diseases or 



20 



25 
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compound of Formulae la-d being administered, the patient, 
and the presence of other underlying disease states within 
the patient, etc. Typically though, the probenecid may be 
administered at a dosage of from 0.5-3g/day. Repetitive 
5 daily administration miay be desirable and will vary 

according to the conditions outlined above. The probenecid 
will typically be administered from 2-4 times daily- 

The dosage range at which the compounds of Formulae 
10 la-d exhibit cheir effects can vary widely depending upon 
the particular disease being treated, the severity of the 
patient's disease, the patienc, the particular compound 
being administered, the route of administration, and the 
presence of other underlying disease states within the 
15 patient, etc. The dosage range at which the compounds of 
Formula la-d exhibit their antagonistic effect is presented 
below in Table I. 



30 
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COMPOUNDS 


DOSAGE RANGE (Mg/Kg-day) 


la 


0.1 - 50 


lb 


0.1 - 50 


1 1 - 500 


Id 


0.1 - 500 

. — ■ 



10 

With the concurrent administration of probenecid, this 

n_ u,. ^•^r-^i^.T r^f f r nm 2" t.o 

dosage range may be aajustea ^uwt^L ^^^^^^ -~ 

10-fold. Alternatively, the compounds may be administered 
15 at the same dosage range in order to obtain an enhanced 
effect due to the higher therapeutic concentrations 
obtained. The dosage frequency of the compounds can vary 
widely deoending upon the condition or disease being 
treated. Repetitive daily administration may be desirable 
20 and will vary according to the conditions outlined acove. 
For certain conditions such as stroke, it may be desirable 
CO maintain a continuous IV infusion. 



Probenecid is currently avaiiaole com^ne r c la- ly as 
25 tablets. The sodium salt of probenecid is readily water 

soluble and injectable dosage forms can be prepared from 
this salt using techniques well Known to those skilled m 



30 The compounds may be administered by a variety c_ 

routes. They are effective ii aammistered orally. 

^--^ -^^r^- ^ ■ c-~ pr. na r e n t e r a 1 1 v (i-e 



["he 
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patents and patent applications discussed above teach 
methods for preparing pharmaceutical dosage forms containing 
the compounds . 

5 The compounds of Formulae la-d and the probenecid may be 

administered as two different pharmaceutical dosage forms. 
Alternatively r in order to increase patient convenience, the 
compounds and the probencid may be compounded into a single 
pharmaceutical dosage form. These pharmaceutical 
10 compositions can be manufactured utilizing techniques known 
in the art. Typically an antagonistic amount of the 
compound and an effective amount cf probenecid will be 
admixed with a pharmaceu t icaily acceptable carrier. 

For oral administration, the two medicaments can be 
formulated into solid or liquid preparations such as 
capsules, pills, tablets, lozenges, melts, powders, 
suspensions, or emulsions. Solid unit dosage forms can be 
capsules of the ordinary gelatin type containing, for 
example, surfactants, lubricants and inert fillers such as 
lactose, sucrose, and cornstarch or they can be sustained 
release preparations. in another embodiment, the two 
medicaments can be tableted with conventional tablet bases 
such as lactose, sucrose, and cornstarch in combination with 
binders, such as acacia^ cornstarch, or gelatin, 
disintegrating agents such as potato starch or alginic acid, 
and a lubricant such as stearic acid or m^agnesium stearate. 
Liquid preparations are prepared by dissolving the active 
inaredients in an aqueous or non-aqueous pharmaceutically 
acceptable solvent which may also contain suspending agents, 
sweetening agents, flavoring agents, and preservative agents 
as are known in the art. 

For parenteral administration the two medicaments may be 
35 dissolved in a physiologically acceptable pharmaceutical 



15 
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carrier and administered as either a solution cr a 
suspension. Illustrative of suitable pharmaceutical 
carriers are water, salxne, dextrose solutions, fructose 
solutions, ethanol, or oils of animal, vegetative, or 
5 synthetic origin. The pharmaceutical carrier may also 
contain preservatives, buffers, etc., as are known in the 
art. When the medicaments are being administered 
intrathecally, they may also be dissolved in cereorospi nal 
fluid as is known in the art. 

10 

As used in this application: 

.-.,11 c t- ^ ..-^T-m (-, 1 r^.-vri ^nimp.is such 

a) the term ••patxenu ic^cl=. uw t,^^.., 

as, for example, guinea pigs, mice, rats, cats, rabbits, 
15 dogs, monkeys, chimpanzees, and humans; 

b) the term "treat" refers to the ability of the compounds 
to either relieve, alleviate, or slow the progression of the 
patient's disease; 

20 

c) the term " neurodegener a t i on " refers to a progressive 
aeatn and disappearance of a population cf nerve cells 
occurring in a manner characteristic of a particular disease 
3-ate and leading to orain aamage; 

25 

d) the phrase "concurrent administration" refers to 
administering tne prooenicid at an appropriate time so that 
it will potentiate the antagonistic effects of the com.pounds 
_r - r^.'^ : ^ r-r-^.^ -if^p-^c: Q^T'^^'ta'^.eous a GIT. 1 HI 3 1 T a 1 1 c n or 

30 administration at appropriate Dut different times. 

Establisnmg such a proper dosmq sc" iule will be reaaiiy 
a poa ^ p r^^ t tD one skilled in tne art. 
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construed as iimitxng the scope of the invention in any 
manner . 

EXAMPLE I 

5 

One method for evaluating the potential anti-epileptic 
activity of selected compounds is by their ability to 
inhibit sound induced seizures in audiogenic mic^. DBA/?! 
audiogenic mice experience seizures when exposed 
noises. Compounds which prevent this phenomenon are 
considered to be antiepilpet ic aqents . 



Groups of 4 to 8 DBA/2J audiogenic mice were 
15 administered i.p. 4 to 5 doses ranging from 25 to 400 mg/kg 
of 3-[ (phenacyl)methylamino] -2-carboxy-4 , 6-dichloroindole 
(hereinafter compound). Two hours after administration, they 
were placed individually in glass jars and exposed to a 
sound stimulus of 110 decibels for 30 seconds. Each mouse 
20 was observed during the sound exposure for signs of seizure 
activitv. A graph was prepared based upon the dose 
administered and the percentage of animals protected at that 
dose. An ED50 was calculated from the graph. In some mice 
the test was performed with the only modification being the 
25 addition of lOOmg/kg of probenecid IP. The following ED^O ' s 
were obtained . 



30 



TREATMENT 


ED50 (mg/kg) 


Compound 


183 . 7 


Compound + Probenecid 


45.4 



35 
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B) The protocol described above was repeated with minor 
variations with the compound 3- [ { carbethoxymethyl ) thio ] -2- 
5 carbethoxy-4,6-dichloroindole. The zest was conducted in 
the following manner. 

Groups of DBA/2J audiogenic mice were administered i-p. 
6 doses ranging from 25 to 400 mg/kg of 3-[(carbcxy- 
10 inethyl)thiol-2-carboxy-4,6-dichloroindole {hereinafter 
compound). Five minutes after administration, they were 
placed individually in glass jars and exposed to a sound 

. ... . ., ^ . -in ^^^^ri^c- ■pai^h mouse was 

stimulus or no aeciDe-i.h> lul j>u o^^w..-- . 

observed during the sound exposure for signs of seizure 
15 activity. A graph was prepared based upon the dose 

administered and the percentage of animals protected at that 
dose. An ED50 was calculated from the graph. The test was 
also performed in separate mice with the only modification 
being the addition of lOOmg/kg or 200mg/kg of probenecid IP. 
20 The . :)llowing ED50 ' s were obtained. 



TREATMENT 



ED50 (mg/kg) 



Compound 



149 



25 



Compound + 100 mg/kg 
probenecid 


4 5.2 


; Compound ^ 200 mg/kc 


11.0 



EXAMPLE II 

30 

The ir.tracerebroventr icular administration cf quinol: 
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demonstrates the manner m which probenecid potentiated the 
ability of R-4-Oxo-5-phosphononor valine to inhibit the 
develooment of these seizures. 



5 In this test, groups of 10 mice were pretreated 

intravenously with varying doses of R-4-Oxo-5- 
phosphononorvaline( hereinafter compound) ranging from 1 to 
16 mg/kg. Five minutes later the mice were administered 7.7 
micrograms of quinolinic acid intracerebroventr icular ly in a 

10 volume of 5 m.icroliters of saline. The animals were 
observed for 15 minutes thereafter for signs of clonic 
seizures. A graph was prepared based upon the dose 
administered and the percentage of animals protected az that 
dose. An ED50 was calculated from the graph. The test was 

15 then repeated in separate mice with the only modification 
being the addition of lOOmg/kg of probenecid IP. The 
following ED50 ' s were obtained. 



20 



TREATMENT 


ED50 (mg/kg) 


Compound 


4 . 0 


Compound + Probenecid 


2 . 3 



The protocol described above was repeated except that 
the compounds was administered intraper itoneally (dosage 
ranging from 0.5 to 32 mg/kg) and the pretreatment time was 
extended to 30 minutes. The following EDso's were obtained. 



TREATMENT 


ED50 (mg/kg) 


Compound 


16.3 


Compound - Probenecid 


8.0 
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WHAT IS CLAIMED IS; 



10 



1. A Dharraaceutical composition suitable for 
antagonizing tne effects of excitatory arr,ino acids upon th 



of 



NMDA receptor complex comprising an effective amouni 

. . - „ ; ^ t- ; ^ nf A comDOund of the 

proDenecia ana an dULaywn^^ - - 

formulae : 



15 



2C 



25 



30 
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10 



1, :-^^X 



I i 
I ! 



I 



B 

1 

N-Y A 
^COR2 



lb 



15 



O 

II 

HO-P-OE 



20 



CH2 



ic 



K2N-CH-COOE1 



25 



30 




O 



C-CH2-P-(OE)2 



Id 



CO-OEi 



35 



a) in the compounds of Formula la, X is represented by a C1-4 
alkylene, or S; m. is an integer from 1-4; Z is represented 



■^N' .LtjC IL' ■AIL'-' * 1 / 'Ki .A 1 
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by Ci-4 aikyl, phenyl, substituted phenyl, or an 
alkylphenyl substituent in which the phenyl ring may be 
optionally substituted; R is represented by hydrogen, 
halogen, C1-4 alkyl, C1-4 alkoxy, CF3 , OCF3, OH, NO2 , or CN ; 
5 Ri and R2 are each independently represented by -OH, -OR3, 
-NR4R5, -OCH2OR3, or -0-(CH2)n-NR6R7, in which n is an integer 
from 1-4; R3 is represented by C1-4 alkyl, phenyl, 
substituted phenyl or an alkylphenyl substituent in which 
the phenyl ring may be optionally substituted; R4 and R5 are 
10 each independently represented by hydrogen or a Ci_4 alkyl; 
R5 and R7 are each independently represented by hydrogen or a 
Ci-4 alkyl, or Re and R7 together with the adjacent nitrogen 
atom form a piperidino, morpholino, or pyrrolidine group; 
with the proviso tnat if X is a C1-4 alkylene, then m is O; 

15 

b) in the compounds of Formula lb, R, Z, and R2 are as 
above, B is represented by hydrogen, 

C1-C4 alkyl, optionally substituted aikylphenylr or 
-CH2-COR2; Y is SO2 or CO; A is represented by phenyl, 
20 substituted phenyl, or C(0)D in which D is defined as R2 
above ; 

c) in the c pounds of Formula Ic, E is represented by 
hydrogen, C1-4 alkyl, or -CF3; A is represented by a 
methvlene cr a trimethylene bridcmg group; and Ei is 
represented by hydrogen, C1-4 alkyl, cycloalkyl, 
trialkylamino, alkylphenyl, phenyl, or substituted phenyl; 

d) in tne compounds cf Formula Id E and Ei are as above, E2 
IS represented oy hydrogen, C1-C4 alKvl, phenyl, a^kylpheny^, 
or cyclohexy Ime thy 1 ; 

E5 is represented oy hydrogen, linear C1-C4 alkyl, or 
alkylphenyl; or a pha rmaceu t : ca 1 1 y acceptable salt of any 
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2, Use of a composition according to claim 1 as a 
medicament for the treatment of epilepsy. 

3. Use of a composition according to claim 1 as a 

5 medicament for the treatment of neurodegenerative diseases 

4. Use of a composition according to claim 1 as a 
medicament for preventing ischemic/hypoxic damage to 
ceiebrdl clssue. 

10 

5. Use of a composition according to claim 1 as a 
medicament for the ireatm.ent of anxiety. 

6. Use of a composition according to claim 1 as a 
15 medicament for producing an analgesic effect. 



20 



25 



30 
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I Basis of the report 

1 With regard to the elements of the international application (Replacement sheets which have been f^rnish^dto 
Treceiving Office in response to an invitation under Art^le -^^^^^^^ L'^!^,;^^^;^ % or^.nally filed 

and are not annexed to this report since they do not contain amendments (Rules .0.16 and 70. 1 7)). 
Description, pages: 

-|_39 as originally filed 



Claims, No.: 

1.10 as originally filed 



2 With regard to the language, all the elernents marked above were available or '"^ 
language in which the international application was filed, unless otherwise indicated under this itenn. 

These elements were available or furnished to this Authority in the following language; , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3 With regard to any nucleotide and/or amino acid sequence disclosed in the interriational application, the 
' international preliminary examination was earned out on the basis of the sequence listing: 

□ contained in the international application in written form. 

U tiled together with the international application m comp iter readablf^ tnrrT-, 

□ furnished subsequently to this Authority in written form. 

n furnished subsequently to this Authority in computer readable form. 

1 ] The staten.ent that the subsequently furnished written sequence listing does nul gu beyond the disclosure i- 

the international application as filed has been furnished. 
1 I The statement tliat the ,nl:::,rmation rocordeci ,n computer rcadahl- torn, is Kloht,c:,l to the wntten sequent 

iibtinq iuie. t..'tM..Mi f urfiisfir-r i . 

4 jhe amendn^ents h;)vo resulted tn lUe cancellation of: 
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report.) 

6. Additional observations, if necessary: 

V Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial applicability; 
citations and explanations supporting such statement 

1. Statement 
Novelty (N) 

Inventive step (IS) 



Yes: 


Claims 


1-10 


No: 


Claims 




Yes: 


Claims 


1-10 


No: 


Claims 




Yes: 


Claims 


1-9 


No: 


Claims 


10 see below 



2. Citations and explanations 
see separate sheet 

VII Certain defects in the international application 

The following defeots in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, aescnp.ion. .....i .»rHv i.> - 

claims are fully supported by the description, are made: 
see separate sheet 
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V. CITATIONS AND EXPLANATIONS 

The following documents are mentioned in this report. 

US-A-5,288,743 (A) 
WO-A-99 33800 (B) 
WO-A-99 07678 (C ) 

WO-A-99 07351 (D) 

The novel feature of the indole derivative of claim 1 is the R4 group, representing an 
acylamino, sulfonylamino or aminocarbonyloxy group, present at the 4-position of the 
ring The dependent claims 2-7, as well as claim 8 drawn to a process for the 
preparation of compounds of claim 1 , and claims 9 and 10 drawn to pharmaceutical 
compositions containing compounds of claim 1 and compounds of claimi for use in the 
preparation of medicaments are novel by consequence. Claims 1 to 10 therefore meet 
the Novelty requirements of Article 33(2) PCT. 

Document (A) represents the closest prior art. This document describes some 1-benzyl- 
2-carboxyalkyl-5-(heterocyclylmethoxy)- indoles and their use for the inhibition of 
leukotriene synthesis, the compounds of document (A) are useful for the treatment of 
inflammation (see column 2, lines 15-20). The presently claimed compounds also have 
anti-inflammation activity, and differ from the compounds of document (A) through the 
absence of an alky! group linking the carboxy group to the 2-position. and through the 
presence of the R4 group as defined above at the 4-position of the indole ring. Hence 
the presently claimed compounds are not structurally close to the compounds of 
document (A), and it would not have been obvious for the skilled man to prepare them 
,n order to make available further anti-inflammation compounds. Inventive step (Article 
33(3) POT) is recognise because the problem of providing further anti-inflammation 
compounds has been solved in a non obvious manner. 

For the assessment of the present claim 1 0 on the question whether it is industrially 

apphcablo. -u; unified cntona exist ,n the fX'T Contractmn StaK.'s. The patontabilitv can 
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for first use in medical treatment and the use of such a compound for the manufacture 
of a medicament for a new medical treatment. 

At present no priority document is available. The examination has been carried out 
assuming that the priority date is validly claimed. If during the subsequent procedure 
(e.g. EPO examination) the priority date is found to be invalid for some or all of the 
presently claimed subject matter, the intermediate documents (B)-(D) may be taken 
into consideration for the evaluation of Novelty and inventive step. 

VII CERTAIN DEFECTS IN THE INTERNATIONAL APPLICATION. 

Contrary to the requirements or nuie o. ivann; i , mc icicvc.i ^c^v^.v^. 
disclosed in the documents (A) and (B) is not mentioned in the description, nor are 
these documents identified therein. 

VIII. CERTAIN OBSERVATIONS ON THE INTERNATIONAL APPLICATION. 

Claim 1 contains several non-limiting definitions such as "optionally substituted aryl" 
and "optionally substituted heteroaryl", etc. which embrace substitution by any known 
organic group without limitation on size or number of reactive groups which can be 
present. The term "heteroatyr' itself embraces any known aromatic heterocyclic group. 
It is known in pharmaceutical chemistry that small structural changes to heterocyclic 
rings can lead to considerable changes in a pharmacological activity, or to compounds 
with a completely different activity. The skilled man would therefore not be able to 
predict if all compounds falling within the said definition "heteroaryl" would actually 
solve the problem underlying the present application (i.e. the provision of MCP-1 
inhibitors). Also, since the term "functional group" appears to embrace any reactive 
group and is not limited to the groups suggested on page 4, lines 10-14. it is not clear if 
the presence of any "functional group" at R4-R7 would give rise to a compound which 
binds to a MCP-1 receptor, because some reactive groups would be expected to react 
at competing binding sites. 



